We studied the effect of prostate resection on serum creatine kinase (EC 2.7.3.2) and lactate dehydrogenase (EC 1.1.1.27) isoenzymes in 33 patients. Two hours after their operations, two-thirds of these patients had increased total creatine kinase activity. The MB isoenzyme was demonstrated in sera of 66% of the patients and the BB isoenzyme in 76%. MB content varied from 1 to 7% of total creatine kinase activity, the average activity being 7.4 ± 6 (SD) U/L. BB content varied from ito 29% of the total creatine kinase activity, the average activity being 8.5 ± 5.4 U/L. No patients showed evidence of cardiac damage. In contrast to the enzyme changes associated withcardiacinjury, MB isoenzyme seen after prostate resection isusually associated withtheappearanceofBB activity. Inaddition, the ratio of lactate dehydrogenase isoenzymes 1 and 2 was "inverted"inonlyfiveofthe 33 patients, and appeared to correlate with the degree of hemolysis inthe postoperative sera.The prostate contains all three creatine kinase isoenzymes,
withcardiacinjury, MB isoenzyme seen after prostate resection isusually associated withtheappearanceofBB activity. Inaddition, the ratio of lactate dehydrogenase isoenzymes 1 and 2 was "inverted"inonlyfiveofthe 33 patients, and appeared to correlate with the degree of hemolysis inthe postoperative sera.The prostate contains all three creatine kinase isoenzymes, BB predomi- Various studies have demonstrated a high correlation between the appearance of the CK-MB isoenzyme and acute myocardial infarction (1) (2) (3) . Although most of the CK #{149} activity is present in skeletal muscle and myocardium, lesser activity and the various isoenzymes have been reported in other organs and tissues. The CK-MB isoenzyme has been reported in tissue homogenates of prostate and in smooth muscle from the gastrointestinal tract and bladder (2, 4) . The CK-BB isoenzyme has been reported in homogenates of brain, prostate, thyroid, kidney, lung, bladder, intestine, stomach, and serum from bone-marrow aspirates (2, 4, 5) .CK-MB has been demonstrated in the sera of patients with various muscle diseases such as myositis, dystrophy, trauma, and myoglobinuria (3, 6) . Persistent CK-MB activity has also been reported in one patient without evidence of cardiac or skeletal muscle disease (7) . The CK-BB isoenzyme has been reported in the sera of patients with disorders of the central nervous system, of women in labor, and of some patients with renal failure undergoing hemodialysis (3, 8) . Case reports also demonstrated this isoenzyme in the sera of patients with neoplastic disorders, including carcinoma of the stomach, lung, and prostate (9, 10) .
Recently, one of us (R.S.S.) reported a case of disseminated prostatic carcinoma with high CK-BB activity in the serum (11) .This led us to re-investigate the CK and LD enzyme profile of prostate tissue and to study the effects of an acute Department of Pathology, Mountainside Hospital, Montclair, NJ 07042.
Received Aug. 13, 1979; accepted Oct. 2, 1979. surgical insult (prostate resection) with regard to CK and LD isoenzyme activities in blood. 
Materials and Methods

Patients
Results
Prostate Surgery Group
CK studies.In 30 of the 33 patients, CK values before the operation were normal (range, 12-58 U/L). The three patients with above-normal values will be discussed later. The mean CK for all 33 was 39.6 U/L. Two hours after the operation, all patients showed increased CK activity (mean, 170,5 U/L). The average difference between pre-and postoperative samples was 131.5 U/L and ranged from 1 to 421 U/L (Table 1) . In three patients, the change was 1 to 3 U/L, and therefore negligible. Six patients showed a greater increase, but the postoperative total CK activity was still within the normal range. In 24 patients, the postoperative enzyme activity was above normal and ranged from 84 to 448 U/L. 
were no longer detectable, and there was no reversal of the LD 1/LD 2 ratio. Electrocardiograms taken immediately after surgery and on succeeding days revealed no significant abnormalities. No recurrence of the chest pain was noted. The increased preoperative CK activities and the one case of preoperative CK-MB activity notedin these patients are therefore considered to be noncardiac in origin.
Repeat CK and isoenzyme studies were done on eight patients 24 h after their operations. These patients were randomly selected without prior knowledge of the enzyme activity of the preoperative or 2-h postoperative samples. The total CK activity was slightly greater in the samples taken at 24 h (mean, 263 U/L; range, 67-611 U/L) than in the samples taken CK-MM was the dominant isoenzyme in all 2-h and 24-h blood samples. Two hours after their operations, blood from four of these patients showed both MB and BB activity, while two patients had only BB activity and one patient only MB activity.
The MB ranged from 1 to 5% of total activity (1.2-9.8 U/L), the BB from 2 to 7% (1.9-13.9 U/L). A repeat study of these patients 24 h after surgery revealed essentially 100%
MM activity, with trace MB activity in sera of four patients and trace BB activity in two.
LD results. Twenty-seven of 33 patients had normal LD concentrations preoperatively (Table 1) . Six patients had a slight increase in the LD (their range, 106-121 UIL); its cause was not apparent. The preoperative mean LD activity was 84.6 U/L. Two hours after surgery, 30 of the 33 patients showed increased LD activity, and three patients showed a mild decrease of 11 to 17 U/L. The postoperative 
CK and LD Activity of Prostatic Tissue
Homogenates Table 3 shows the results of our CK and LD enzyme assays for 16 of the prostate-resection specimens. The mean total CK was 48.8 ± 35.7 U/g (range, 12-142 U/g). Isoenzyme analysis showed CK-BB to be#{149} the major isoenzyme, ranging from 59 to 95% of the total activity and averaging 78% for the group.
The mean CK-MB and CK-MM activities were 14.8 and 7.2 migrating between CK-MM and CK-MB. The activity in this band ranged from 1 to 22% of total activity, with a mean of 7.6%. This fourth band was also present after incubation with creatine phosphate-free substrate, indicating that it was due to a kinase enzyme other than CK. This was verified by immunoinhibitor studies in which the band persisted after incubation with ovine antisera to creatine kinase MM and BB (E. Merck, Darmstadt, F.R.G.). We found the LD activity of the prostate homogenates to be rather low (mean, 10.3 U/g; range, 4-18 U/g). LD 2 and LD 3 were the predominant isoenzymes.
CystosCopy Group
We also studied six patients undergoing cystoscopy without resection of prostate tissue. Table 1 shows the results of our CK and LD studies.
Preoperatively, the CK activities of all these patients were within normal limits. One patient had a slight, borderline increase of LD (100 U/L); the rest were within normal limits. 
Discussion
The highest CK activities are found in skeletal muscle and myocardium.
Roberts et al. (1) found heart muscle to contain CK activity exceeding 600 U/g, 80 U/g being CK-MB activity.
This high CK-MB activity and its rapid liberation after myocardial necrosis is responsible for the appearance of CK-MB in the peripheral blood and its high correlation with 1, 4, 6, 12) . Our data confirm that the CK activity of prostatic tissue is low relative to skeletal muscle and myocardium.
The surgically resected tissue in our studies showed a mean CK activity of 48.8 U/g, with a range of 12 to 142 U/g. Smith (12) reported a total CK activity of 100 U/g for prostatic tissue, and Tsung (4) reported 8 to 10 U/g. This discrepancy may be related to the small number of samples: Tsung reported on only two prostate homogenates, and it is unclear how many samples were used by Smith. Our study, based on 16 specimens, showed a mean between these two values and a range encompassing both. Our isoenzyme studies show that CK-BB is the major isoenzyme in prostate homogenates with considerably less CK-MB and CK-MM isoenzyme activity. CK-BB activity ranged from 59 to 95% of total activity (mean, 78%). In contrast, means for CK-MB and CK-MM were 14.8 and 7,2%, respectively, with overlapping ranges. These findings are essentially similar to those previously reported. Smith (12) found only CK-BB activity in the prostate homogenates he assayed. Tsung (4) U/L) of total CK activity. This is the only case in this study in which CK-MB was present before the operation, which suggests that it may be of prostate origin secondary to infarction. This patient had no cardiac history and no evidence of myocardial injury, before or after surgery.
We found the LD activity of prostatic tissue to be low (10.3 U/g). The increase in LD activity after prostate resection was Our study showed that this should not be the case. The CK-MB isoenzyme activity after prostate resection is rather low and almost always occurs in association with the CK-BB isoenzyme. Only two of our patients demonstrated the MB isoenzyme without the presence of CK-BB. Occasional patients will also show an inverted LD 1/LD 2 ratio after surgery, which appears to be related to the presence of hematuria and hemolysis. In our limited studies beyond the 2-h postoperative period, we found that the presence of the CK isoenzymes other than CK-MM is very transient. These observations should help distinguish these patients from those with acute myocardial infarction.
